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(54) INTEGRATED TYPE OPTICAL UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an integrated 
type optical unit which is small-sized and capable of 
controlling the diameter of a light beam emitted from a 
semiconductor laser without exerting influence upon a 
desired optical characteristic. 

SOLUTION: This integrated type optical unit is provided 
with at least packaging components of the 
semiconductor laser 6 for generating a light beam to 
irradiate an optical recording medium 3 and a 
photodetector 16 for receiving return light from the 
optical recording medium in a package 5 and a diaphragm 
7 having an electrostatically or magnetically turnable 
rotor and plural aperture parts formed in this rotor, 
which are different in size for the purposer of controlling 
the light beam in diameter and are selectively situated in 
a position on which the light beam emitted from the 
semiconductor laser 6 is incident. 
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S-fcfcft, ^m^t? 107(U9 V ^cotf-A^^Tfeie 
ftttfrl 0 3<D««JcjJ:C-rM»UT|51Sf»^l 13a 
tt:A«*3-e\ CtU-i 19 0**Of¥^ffl*:lf-Ai:, ± 

1 »CIsISf*o 2*<D h 9 * ^8 SrfSo 
CL*l,<b, 3*<Z>*tf— AI4, ^0/7^-^113 
b(CAtt£ii\ 0 Ui'X 2 

[0 0 5 6] %ieftjK# 1 0 3 "CKW^ixS** 



(7) #BB¥l 0-1 34403 

1 1 3 0*b^A^-^1 1 3bt£A£t£i*\ C C 

»*-t"S 0 :©*o^7A/^- v i i 3 b-eiHi*f£*b 
*«116tS*U - 7-eg 

<d± i^m^r7tt4, g*««i 1 s a&&x$i 1 s b-c 

70 #;tf>± 1 jfcHSfftfi, SftfiMS 119a *5 J;t* 1 19b 

[0 0 5 7] COJ; 5 id IT, gftSSl 1 6<^§^ 
116a-116 c<D^:tl^tl(Ottit)Z: Inea- 
I 11 6c, ^ytUl 1 7 cDgftfH^ 1 17a-117c(0 
Ztl^tMOmt)* I 117a- I 117c S£fB* 
RF(4, 

RF= ( I 1 1 6a + I 1 1 6b + I 1 16c) + ( I 1 1 7 a H" I 1 1 7b 
+Il17c) 

\c£ <9#, 7*— #;*3i^--«#FESW\ t'-A-^^ 

FES= ( I 1 1 6a + I 1 1 7b + I 1 1 6c) — ( I 1 1 7a + I 
1 1 6b + I 1 1 7c) 

S*Wll8a, 118b; 119a, 119bW 
tV^tl/^tfj I 118a, I 1 1 Sb ; I 1 1 9a , IU9b£-£~ 

St*, 3tr— Affi^J;!?, 

TES= ( I 1 18a + I 1 1 8b) — ( I 1 19a + I 1 1 9b) 

[0 0 5 8] #:tc, H8*5J:^EI9 1 0 

(a) &£Xf (b) (4. 1 0 7<D— W<Z>»«Sr 

^i-5pBH*5<tVWfffiia'C&S, ro^m^«9 1 0 7 
(4, ^yaySfil0 9^x y f-y^*9-7lSr»a 
-TS^£JW4, ^3^^L7 v ct>C0tg^/^J^t4lRl 

[0 0 5 9] ft-r. v y =1 ^^jgfiStR«r«ffl ur. ^ 
yfy^^7-7 1^M«o C<7>^ ^7-7 1 
^0 (4, »K«ffilC»-LT4 5° OM^ttSM^fc^ 
fc*, *Bd«ii«0 (10 0) B"C*<, <110>75 
r&][C9° ^-7Lfc (10 0) BSr*B(-to*>y 3^3S 

^^7-7 1 SrJBJS-i-So 

[0 0 6 0] 3I#^V>T, »«SR9*ag*Sr»fiKi-So 
C0^7 p u-fe^(4. »*»{CttBI4"eBlMUfci:ra« 
■CfcSd*. LPCVDlcJ:5WIKtt«B?B!RSr-t«>** 
&??TZ>titb, 4 5° (Dm^Z^-th^v^^y^ =7 — 
7 1 coJb^l^ptl^^^On-^ 5 1 eMt^CHi 
50 Ei-efc5o C(D^J-Cf4, SffiSB^VfflSP^ 
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LX. Hn5 2^fcfj:5 3^<Z)fig N 1rtet>*>^y 
**«Jldtt, 010 (a) {c^-rtaK-C»«R 

[0 0 6 1 ] 8M^0»5S<0ffrS«ra\ ^o-/^o 
-^51«r»18 0«im$S^ii:r, EI 1 1 \c&-fVt1Rk 
-T^o CC7}#tf(gT\ GNDtg6 3^T-!?ii5 7 

>^S7-7 l©E±(;iteWfeie>U GND1S 

6 3 t^^-figms 8 tor^i-mjE^^p-r^^^ic 

£9, HP 5 2 fcxy f y^* 7 - 7 1 ©B±ldfilft 
a6i"SJ:5^i-S. £©#«R9 1 0 7 fcasv^Tfc* 

W-ffiBSfefeSi-u, CtUcJ; <9Mp 5 2, 5 3fc^f 
>^ 7-- 7 i ©iE±{cilRfi«jfcffilS»«)*^S(©-r, 

[ 0 0 6 2 J ^±^> <fc 5 fc»«R!> 10 7 «r*«i«¥ 
[0 0 6 3] £fc, ±1B<Z>»«R9 10 7ft 

mo l^gxo-o-efcsvya^Sfi 

1 1 lCD^tCO^Tfc, GNDti6 3£r. 

-f 10 6ory — K*5j;U5*g*««^3&V—KS:» 
*Lfcy— Kia^F-l 1 lt^il(^^1-5Ci:^J:«9. 

X-^UKXS # *. S t> ft /ME 

[0 0 6 4] Lfcj&SoT. Z<Dni6MWzm*Xi>. 
-yM0l*W?,*J6i:t5wi4<, Ld^gfSo 

<b#tffi $ *u S * tr- ix o*Sca«rM»i- 6 C t & X% 5 
(OX, frfcZMmSHt^-ir M 0 1 Srfflv^Swfcfc: 

[0 0 6 5] **5, H8fcJ:t5ig9lI^^fMBR0 1 0 

7ft. i2ii oicTft-rffitfxohwz.mb'f. eu 

2 (a) , (b) fcSFaffEI-e^i-J; ^cMtSwi fc 
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14 

X%Z> 0 Znffim&V 1 0 7 11, Ell Olc^Lfcfc^i: 

— *«soEBj& s S<eoTv*3, 1-4*>t>, c<o«-o 

"C^ff 1 HBg>b — *«ffi5 5£. WH^>2i(Dl 
IE**, P-^5KOt^<batiP5 2, 5 3 kmC 
*lpJt-<fclS't-5J:5lcKftSo 5 1 co/iE 

l->^r^-t-§ J: pfc. Wft3 0° O^WPB"C'frH-7fl(D. 
^T-^lg5 7a-5 7g^lt5 0 CCO J: 9 
70 £>lfr«R0 l 0 7 Its v — ?^Mte&Tl**r--?Wm 

0 1 0 7^»ff«rBlMi-5o 
[0 0 6 6 ] El 1 2 (a) M\ ^X — ^m*15 7d^o 
-^m^tSVMC^^^^] LTl^#tf§£^U CCD 
jRffi-C* ^T— ^1S5 7 b*3.J:tf5 7 e Id^rtt^tbG 

ND®^ic*fL.r, mttfti 5-9 ovomffiSrawpL 

20 T\ o— ^ 5 1 SrS#H-*|fijJc:7. 5° IslteS-iarSo * 
bic, ^^ — ^©^5 7 c, 5 7 f KiWESrGPftlbT, 
» — * 5 1 Sr^^ff-^f^tC^ ib(C7. 5 6 iHllc^-fr^o 
CCOibf^^r (2 10) mvmisX, n-nU, Ell 
2 (a) KtifVrjjftlZ 1 5 7. 5° [3 

■'(ESi£-C, H'l 2 (b) t^^fi £ LT. MP5-3S: 
xy^^$7-7 10Il;J:{cteB$&#>ih5o X 

SrWtfS'SlfciBf^ffilelili*^ CtbicJ: 9 BR p 5 2 £r 

50 [0 0 6 7] B12 Lfc8£®& 9 1 0 7 ft, _hi£ U 

1-£^;b#S3ttMi#5£S:£<5o t^i^oT, ftfcffi 
*ft««-ett, El 7 (a) Id^Ufctl^^fC GNDi 

^flffiSr-ttb-e*i«« Ufe 3$oy- 1 1 j&*ifiM? 

tftSdS. d-^51^1 8 0 0 ©(E-J-Sf^jBSr. » 

^0 [0 0 6 8] ^fc, /<y>T— *Jft\Z s El 7 (b) (C^ U 

fctraatw, *ifi]M»fB#*JJ:^^A*d>t>. ffll» 
/^u^S:*fi8:i-5»«iRDK»lHlK«:lR(t*vWf, KU^ 

©y-K»S:2*ti-Swt i bprsB-cfcs« 

«9l2i&[H]SS(i:, 1 0 7^^y3^1(:M 
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[0 0 6 9 ] EI8*3J:VI2l9(^-r»«»!9 1 0 7 «\ 

0*5«tVI2l 1 2T?W\ SffiSBQOflSfBl 0 9 a SriBltS 
9 1 0 7=SrMUc^, W^Wr^tf^V^. 

[0070] ±a Lt^mmmm-cn, »w&vt:m^ 

[0 0 7 1 ] £AT. «:i»SR?)0«ric*3j;t/*o»*XS 

^l-^EH-efc£ 0 ^(Dmrnm^o 1 3oispraeyT** 

l$40/im, *@2 60/im^)Ni-FeSwn-^ 
1 3 3 £r*H-5 0 u-* 13 3 dli, 0*Jx.fiJ¥S 10 0 

if (H^iti*) 35»fco**SS:ftO»i-5fcae>o. 
M*.tffi:8 4 5 /zra©Rf<Z)iP 13 4 £ fi^ 3 0 /x m 
1 3 5 fc&flg|S1-*£#fc, r^^^P^r 

MLT 6fl©3SjgSBl 3 3 a — 1 3 3 f SrK«tS Q 
[0 0 7 2 ] *»ft:Sfil 3 1 ^11. n-^ 1 3 

30^1101^ 3fi©3©¥«0 3- — V 1 3 6 a 
-I36c^ fra — * — mj&l1rz> X o\zM& 
Lfc = >f A"** — 37a^l37c 

n-> 1 3 3lc*H6j*ii:5.t#(c:,. BfttS.a-^^^ 

t^Hllit W*t>*8 l-0 0/i mUtlxfcttll^ HP1 
3 4tfclil 3 S&SiSUt^WflcU'— if (H^T) 

^C141^ -tOBBPKa^ci— ^ 1 3 3lCf6]ftT/h^ 
<4<5J:5t-^"f-So **3. romii^l 4 it*. * 
Hi 3ir^-r^, i"ft*?*>, n — *1 3 3 
O^^gBl 33c, 1 3 3 d t 3 6b 

Ini 34, 1 3 so+W, -T^^ib^n^tbOfflp^ 
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So 

[0 0 7 3] Hl31^tJKttlt a-{M^yi3 
7 bfc«a&ffiUfc:RliB*^U r (DJRffi-Ctt. 3 — * 
/^-^l 3 6 bomfiHSfBlc:»«^?gS6*n, , n-^r i 
3 3 13 3c, 133d *SK(SffflSBt-at«LW(C 

"R§l$*T,-C#f6]U-C. 3*-^/^-yi3 6V*5j:^ 
88133c, 1 3 3 d«rffl5BHlKKd*«ja*tLSo - 
o*ffld*?>, i 3 3to^q 134^ Rii 

^l 4 l^ffi«i-S*B4>(cffiB*«>i-S»'fr^tt % = 
70 ^A'/^-v^oitS:, 3>f^/^-yi3 7bH 
3>f/W-yi3 7a^W!)M5c COjzpfci" 
Si, a-^/^-^l 3 6 aOHJS»i:8S»ffi4 

^h\zL±*>mmmm*b*h?ft*foft-ei 2 0 mi 

MttV^n-^ 1 3 3 0^£2gBl 3 3a, 133b 

-^i3 3^**ifiii:'i 2° lasBur, 3-^^->- 

1 3 6 a*5j:tWSB»l 3 3 a, 1 3 3 b &ii $ Bittft 
P-^13 30iP13 4OT t f , MS 

20 [0 0 7 4] IP13 4 fc#IS* Ufc 

Bin 1 3 5Sr*K*«cffi««fc«>i-5»^(j: 
Ji. =>f7u^^r — ^"^0>iifig\ a-Y/i^^ — >1 3 7 
a d*t> = -f — ^ 13 7 b*5«fct*=*f — is 1 

3 7 c^^JBft«J5»'*5o jfc?\ 
a ^ - y i 3 7 b ^^11^^] (9 ^ t (C.«t D , u 

^133te^[:i2° ®ftU ^<£>&. 3^7^ 
^-^137 c^<Oii«O-B0<?SI*.^J: 9. u — ^ 1 3 
3^^^^1 2° EH&LT. -&W-C2 4 0 fcfrfa^® 
»U 3— — 1 3 6 cOW»»0 

30 lgto-^13 3^iasi3 3e, 133f 

f^LtliM«^k n^l33(DlP135^ 

/u^ — >-i 3 7 b(Cii«S:«0 9 8i^.ntf. [21 1 3 

Litm&kmm<omf&-en s^t^-cts. 

[0 0 7 5] B13 C:^1-»«R «P 1 3 0 (OSiig 

^fe^ov^-C, HI 4*5j;tfHl 5Sr*fi8Lft!&se>IttM 
i"5o fti* , ^x-c? 1. 3 8 Sr^jai-Sfe«>o*W*« 

^ {Mi^ i^vy^y (ioo) M) i3i_b 

ECVD (Plasma Enhanced Chemical Vapor Deposit io 
n)icj:9 0. 6wmJ»a*fi6*$-ti:6, -CO^. 

UT^^L, KBoKfiS«(d*Kffi^Kii^l 4 1 

WlcytH/^h^a-f^^U «itf, 3-5 
mm«S*©jE*»0|l8PS:x<^ — ^y^LT, C^§r 
-^^^ t L-Cftfti'y a^BEl 4 5S:xyfy^t5. 

ci<d^ n jE*w<o*jajs*vy (i i i) oico^-f^ 
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77 

y=^^I14 5fc^**iLT*-*»ft#y **«"C£ 
tESrHii^y^^iT-t-S. £0«fc 5 S« (1 

1 1) BASBttll-SiJlCiy^v'^Sjx, mffiM<om 

ft V y = 1 4 5 Oli^KUi Ifc i I Xyf- 

ymhy/n (mi4 (a) #H8) 0 

[0 0 7 6] ftl^, £fi*ffi«ltC C r ( 0 . 05/2 
m) /Cu (0. 2/im) /C r (0. 0 7 m m) 
«£;h,S«#;*y*0>V--KJf 1 4 6«r, GSfcfifiK** 
Ic<fc 9 o ^y^U'14 7S:»4 0 m 

1 4 1 <7)±»t38# 1X^5 1ft V y = yKl 4 5£S 
B«ld»fc3iy^^^Lr*3< (El 14 (b) #Mi o 
[0 0 7 7] 7yK = ^A-7^^$:SlU, 

K^-f ^y^-^tcj; ^y^f^ Kl 4 7 

* 19 N i -F ekXlommtWl 48^y^r 

wOttttWH-l 4 8M\ 3-^/^-^Tl» 
*5j:^«Fttl 3 2oftTJB«iftS (EI 15 (a) # 

[0 0 7 8]iSSctC a-^^-yia-f^-yt 
(DfemntcfriiCtfy J * Kl 4 7£=r-7W^U #*J 

3 5 0t:t;:*5^-t3r:*Ti-;5 o = isioM&fc 

^" KI^ML, *:<D_Llaf$8 »mm<D7* bls^X 

^UT, a^^^-^Sr^fiR-J-S (Ull 5 (b) # 
HB) . 

[0 0 7 9] Ht/3>r/^^-^S:lft»Lr* 
E*¥t&ft1-£fcii>(;L. fti 0 vmm<DtfV 4 % K«r=3 

ttl 3 20*TJi«o--«S:gtai*ii:5o.*^>§R^ fitttJ 
*B#*ft1-5fc«>, WkB*7y8«t?»*Lfc8, 
KJgt ttN i - F e £rm#?> y 
(Ell 5 (c) o 
[0 0 8 0] Rid, ^y^i/-KI^--^^ 

(EI 15 (d) #R) o **3, Z(DJLU-?(DW&te(DB 

[0081] *«fc, ^-^KoBfltttfy-f s Kta 
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[0 0 8 2] ^±(^^r-^ 1 3 8coS]|Igi:ra 
40m mi^)N i -F e©£>n— ^ 133^ _bt2 

£#5 (El 1 5 ( e ) &M) o **3, El 1 5 ( a ) 
-(e) fC^Tte, El 1 4 (a) fc^T^WffKS 
1 3 1 OWBl-*«3(w?g^Lfcaft^y ^yiHSO 

[0 0 8 3] ±3£Ut««R0 1 3 0 Oisat^ni?* 

y-r s Kfc5v>i±7^ h) -eflqau 

bv y^^y^w^^^tsJtt^ ^y 

[0 0 8 4] ^fc. laifctBRD 1 3 OcoSJig^n 
•fer^-Cli. n — ^ i 3 3SrSUtc:fPflGU-C*«lwtt^Srr 

om^, 1 3 3SrRI«P^»ai- SdifcpttB-Cifc 

*5J:t^u — ^ 133 t3tj*$4i 3 2. t <z>MI«£r/h£ < i" 

^l^Sr*Iffl-f-ixftf*y^y 
[0 0 8 5] Z^^o, -hEt»rtO««« 9 1 3 0 i*. EI 1 

£ ^ Ei 2 \^i-tnj&(DMmmyt¥^~ v v 1 \z.^x 

H8i3j:tfH9fc^i-*^aM||li*¥«y hi o l 

fc*3v*-cfc. ^o^m^ 1 ? i o 7\z.ft?Lxmmi-z>z.t 
50 **3.= tx m o i {cl*5v^r. *o»«sR9"i o 7 
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«H3 0-cmft1-5tfrg\ if l 0 6<DtH 

*t3feO»*^7 8 0 /inu ^0^7^/^^ — >1 13b 

o^7A/<^-yi 1 3 b*"C©B^EH^4mmtt 

St. gft&Gl 1 6*5j;tJ«S*Sl5l 1 7i^-t^-etbA#t 
-f-5*IBftlK*l O.3j6»k©KDft0>*#3/ hte. 
#u-if 1 0 6 w**+'td^*&lmm«ii5CitJc:* 
5o 13 0<^n-^l3 3ll 

2 6 0 i*m-C*>5d»b. o — ^ l 3 3^a*«l 1 6*5 
it^S*a$ 1 1 7\c*iv?jnAM-rz>mt)%:$:j&Z>Zk 
fc*fti\, LfciJSot, H8*5j;tjqg]9[c:fcv^T, 

9 1 0 7&WfeHJa*<«fc«D 1 3 0MW5:i 

1 0 0 8 6 ] m 1 6 mmm y <D^<Dm<om^mm 
Wic^-f-^BBi-cfcs, 1 5 cm, 

g& 1 5 1 IC^/S flRtfiffg 2 0 mOXfM* 1 

5 2l^lal»aft{C*ll3£$*Lfc, F'J^ffiE^l 9 0/zm(O 
RSo— »Sr55fflS-frfc«*oo-^ 1 5 3 
n-^i 5 3K:Hu -t©36ffl»t-*3V^-C, «*Jx.Wr^ffi9 
0/xm^)RM±^ ^JxOT^t3 2. 5° ffiHQ L 

fctfxO, #JjiWrfli:S4 5/im«^P 1 5 4 t. HE 
t 3 0 /1 mORi^i p 1 5 5 t «t 6 t C 

ix^'^-ci 6° tommmti mm*mi>timm 

S^fi^WbLfcOW 156a, 15 6b ISf3f«l» 
ft 43, 156a, 1 5 6bl±, Hi 

6tc^T*ss»i:2fra]t^ «^fcf«K*it:*i6i^H9« 

[0 0 8 7] £fc x *i*fM£4Rl 5 IfcWu n-* 1 5 
3<D0»*£s&»fe¥g9 0 ^ mggnfe&BI-, 1131: 
**Lfc«KR!> H P 1 5 4 £ fete 1 5 

^lagpn-^ 1 5 3lci*jrj-c/h$<ftSJ;5«c:» 
^i"So **3. ^o^ii^i 6 ltt. tot'C^ 1 , Hi 

6 (c^f.JR»"e, o-^15 3tMLfcHP15 4© 
^5)2 2. 5° , iP15 5(Dt»f)10 o M 

[0 0 8 8] ***StRl 5 licit 

5 3 <DTMl^ 156a, 1 5 6 b i **L«T,*flfiJ 

^157a, 157b Zm-t&X'r — * 1 5 8 trMl&lr 

56a, 156bt, *tbfe t StJS-j-<5 ^"T — ^ 158 
©3/f;^-yi 57a, 157btli, Bl 6 \Z.tf 
1-*lft-C, fltt^l 5 6a ia^/^-yi 5 7 a t 
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U 5 6 b t =2 4JI"<# — *1 5 7 b & 

&ffiBHffi i ft 3 J: 5 lc»riti-5. 
[0 0 8 9] HiS^Cl 6 lOt^l:, IP15 

4, 15 5^^tb^no*^^a«Wtc:ffilH**«>-t-Sfc 
Hi HzWfr^mm&TF'tX n-^153 
O^rt^f^ifcT. «x.fcf¥ffil 5 u m<7)R^_hl: x 1 8 
0° «MUr**b^iaSdSW*.H!8/im©P3tttt0 2 
70 fiO^F^15 8a, 1 5 8 b«:Rf*S2:#l^ 3E«r 
ttl5 2Cli, u-^ x 5 3^&ttJh^^t It, #lx 
l~£\M.&4 0 /imCOyyy^ 159 ^rt^ft, :^77^ 
1 5 9.IC* hy^i 5 8 a, 15 8b t ^tl^txM^-t 
^!3^#160a, 1 6 0 b§:Mt5o **5, #9 
^160a, 160bft ^tl€nW^t6 0° 
-C, tt#»«^^5t#tC, D-^r 1 5 3*SH1 6IC 
^hy^l58a, 158biffl 
^tl60a, 1 6 0 b k&mi 7 \Z7Fi-&WMffi\Z 

20 [0 0 9 0] CKDcfc 5iCL-t, Hi 6*3<fctfHl 7 \Z7jk 
i-«U8d>e>, n-^l5 3«^|C2 2. 5° [§]Hj b 

^Fy^l58a, 1 5 8 b 9 
£l6 0a, 16 0b(D-^xvyi;|:igLt, iP 
1 5 Ap^fo&TKMfcl 6 1 ©*'frfc-r §fcU H 
.1 7 {CTF-tftMfrb. 1 5 3 tfZijffalC 1 0° [Bl. 

ibLfct#. ^ 58 a, 158 b 5 SO 

9X#16 0a, 16 0broI*Oxyi;|ca»tt, 
Hp l 5 5<Dtp>b&nmfti 6 1 ot^C- «t 5 

50 [0091] dom^^f? 1 5 o^c^ov^r^i, mi 6ic 

«jfc«$a?-C^1" J: 5 t , «^ 15 6a, 1 

SBbt^lWfia!?, n — ^ 1 5 3^ffilx:Wrfetc: 
1 0° InlSbLX, IP15 SO+'L^Hii^-l 6 1 <D*p 

— ^1 5 7 a, 15 7 b^<Dii«*lSjS:a!*|p](C«0i9* 

B-^i5 3tt**fiil:3 2. 5° HI»Ur. 
Hp 1 5 4<Z)4 I ^1I^1 6 io*'6tc:ffilfiftftC)*tt' 

So 

40 [0 0 9 2] H 1 6 fC^-T#m^ "9150 £>gig 

¥m»3£m i^avyay (100) »s) 

1 5 i±ic, iBRitftsaft^y 3>ii6 5^ m 

x.^, PECVD (Plasma Enhanced Chemical Vapor D 
eposition)tcJ; 19 0. 6 ju raffS*/*****, ^co^ 

16 1 «:?Brti-5fca6o-^^^ t Lrffi^-T5o -ft* to 
50 3 — 5mmfcfiffio:£*»OMq*^*— ;=V^LT, 
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21 

i-s 0 cobs, jEjjM<oGm&*>}) ^><d (ill) m 
Ifbvy^yii 6 sz-^x? h it, &m<k$v 
(i i D mmm-rz>&o\^y^>yi$^ mm 

xyfymFym (El 18 (a) «fft) o 

[0 0 9 3] &lC v Cr ( 0 . 0 5 n m) 

/Cu (0. 2^ra) /Cr (0. 0 7/ira) -CHI^$ 70 

T^^^^LT^K (018 (b) £HS) o tt^ 

t-J; 9#y>f* Ki 6 7£x^ — ~>-^U :^/^- 
^>>T|CJ; 9**Stbfcas»(^ n — * 1 5 3COT^f- 

t45Cu 1 6 8 Sr. mf*L* y *c\z X 0 15 y 3 K 20 
tl^&ffS »40/im) «ft»«-t-S (Ell 8 (c) 
MR) o 

[0 0 9 4] ftfcl, «B<Z>5piflfbi. o — * 1 53^ 

h l/i^X M 6 9 S: 5 m 1 Oumfiaa-f >f V 

flgflc^irfcCu 1 6 8(OS^i$rV- Kilt 

y^-CN i 03t»«Sr»ritU (EI 18 (d) $RfQ . $ 

C>^«ttJit<eS7^ h^H 7 0«r5/*mffgS 

19 4>/h*< »f^Lr*3#, ttP-i? 1 5 3£:I2j#L/c 
»<0J:T*fa©tellftfc#-C#<5J; 9iwLT*5< (Ell 
8(e) $fS) 0 

[0 0 9 5] SfelC Cr (0. 05/im) /C u 
(0. 2 urn) /C r (0. 07/im) -C#f j£ £ 5 ^ 
A?^ y^V- KJf 17 1 <t 

ffSA? =— ^Wi^U £ <blco — * (1P154, 1 

y^(-J;9 o-* i 5 3*5j:U53t«p(4i 5 2«r«j£1-<E> 
(El 1 8 ( f ) #f*0 0 

[0 0 9 6] ^(Di, u-^ 15 3 £^t*ttll 5 2<D± 

r^^U n— * 1 5 3±<D* by<Mf&UhX&$& 
1 5 2±0 7 7^gM^-^V^Lttl»N i 
*y*«rfif5 (El 1 8 (g) 0 Sfefc, Cr 

(0. 05/im) /Cu (0. 2|*m) /Cr (0. 0 
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i-^>/cfe(C s 7^- h US** M73?rl0^ 15// 
i * y ^rSrffoT^ h y< 1 58a, 1 58bt77^ 

s*i 5 9 t&mf&'fz (Eli 8 (h) #j$) o ::xa 

v^* h 1 7 0 S:Bfe*i-5l!R^, n-* 1 5 3 (DMZJj 
|pJOffi«^«ttJl<7>*^ (5/im) »««tT* s 9. HI. 
8(e) (C:fcl^T*l*Lfc£J**lll 5 3 <0aH^>«fl55>-C 

58bt77 15 9 4: j&**Jtfc:«*i-S <fc 5 - 

y<l 5 8 a, 15 8 b^cfO^^^v^l 5 9 GQ5p®EI 
fi. Ell 7 Ic^cLfcil 9 -C^5o 
10 0 9 7] «*Ctd. P-^l 53±l:l^«^- 

^UX^^^LM, :M-7^^ttX, mi— 
I§X«Lt7^M/^M 7 2, 1 7 3 (^frJP 
$ll/im-16/ira) £r K7^ = yf ^"C^- — 

1 8 ( i ) ic^f «fc 5 fcflW 156a, 156b £r?^J& 

[0098] 7* >i^* >*>5vMi2i<y>r ^ 

«r@»^te£U 1 5 O&^S^S (El 18 

( j ) *HH) . 

[0 0 9 9] C<0f»»R0 1 5 011, 
^— * 1 5 8 tSr*fe*:«5fitfto-CV^So-e. J: 0 /h 

[0 10 0] ft*3. El 1 8^^L^Kit^nir^^. EI 
l 4*5£0<EIl 5\Z7jk\*1t'7ulzxkmmz.. S^Wi- 
^it^^^o^--/uK$r^ (#y-f$KS>5 

Sr»4t5tO-e, {BB»[c*3V^.tt, ±S6Lfci:lRl«0 
[0101] **5, CO^^Ji, _h^U/c^^(C(7> 

yXlci 9 ^ LX *1B»«CfW-Ra»t- S «t 5 I- b^i 
-SrKtt-C, **4^9 0° fttf^ck 5^U-Ct>«tv>. C 

A«r, =ry uvXlcJ; !9^tT*^i: Ufc 

5:90° ftffTSfirtftiu^X^AltS-tirS J: 5«rit-j-5w 
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[0102] z<D&wiz.mz>mmm%;^~v h 

#Jxtf. #^BS6 3-2 2 4 0 3 7 -S^aWHi^S 

[0 10 3] K«<0*K»JK 

IT »*©Ei*fcW:ff 48rff 5 * ^ y ^ r y ^ 20 

[0104] ttfS 

1. »#«l t 2*fctt3|E«©*«a*^«^ 
«««r, ■ y - KMmctH* Lfc £ t £ -T£ 
[0 10 5] 

ftoH P95rM Lfc»«Wmfctt««ftlcElft^rtBft 30 

*&0*Sift«>iaHS:*i:sci:i6 s ftV\ Lfc^ot, 
BfHo**»ttlclf SCift<, ^ 

e> m** $ nfc * tr- a oa * «i w -e # 5 /j^ ftnas 

[0 10 6] KO&tf^SIRiKRttSW^'fc: 
«\ XAJhlci^* hSrSMTLfctK 40 

[HE^lftljiftRW] 

So 

[19 2] HD<, «»tt»«4«iat?fcS, 

st>co[9-e£>So ^o 
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[19 4] l9 3^^1-B>«R!?O^XSo— - MSrSttW-f- 
[19 5] HD<* »fiiR?)<o»t^SrKWt-Sfca«)0!>l9-c 
[I9 6] l^l{c^i^m^!9 0ft!lO^J^^J:^tti^ 

&RWi-sfc*©H-e*>* 0 ' 

[H 7 ] . H 6 ^ 2 o0>reftjB««:RW1- 

5fc*<oi9"efcs. 

[19 8] iO»no»2JWWlit^-r*l»»rBI9-e«> 

So 

[19 9] nc<. «l»tt»fi«l9-C*>S. 

[1910] H8fc*r»«t5<Z>-«lO«**rBiW-J-6 

[191 l] »TO0ro»^SrSiMt-"«fc«>ol9 

[191 2] H8{c^»«lR9offioOToSlriE*J«fc05» 

[1913] :^PJl:i5«a«^^y K^fcRit 

19-CfcSo 

[19 1 4 ] 19 1 3 ic^-f-mffiK 9 0»«xao— W«rK 

[191 5] i^£<, »ffiXSSrRM1-Sfc«>oig-e*> 
[(91 6] hrtl-Rtt. 

[HI 7] [91 6{c^i"«ittSR?)<oa^51zffil9-e*>So 
[1918] HC<* Hl6i:i3«t««a^lg«l8«) 

1 MMt^^h 

2 

3 XEttKft 

5 ^y-Jr — 

6 afMMfrw— if 

7 imbr;* * ■ 

8 

9 *NH*£ffi 

ii y - Kfift^F 

1 2 J*^^ 

1 3 sfcn^-fcSH 5 - 
13a sfcn^-k'** — is 
14 

15, 16a, 16b, 17a, 17b, 17c, 18 
a , 18 b, 18 cg*fig« 

16, 17, 18 

2 1 tfyXzfVXJ* 

2 2 -tttt«HSfjis*^ y 

2 3 iH«R 
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5 4 

5 5 

5 7 

5 9 

6 0 
6 3 



5 3 Mp 



5 6 n-^m 
5 8 — ^ 

GNDli 

130 vk& 9 

1 3 1 4MVf*£« 

13 2 

13 3 u~ ^ 
133a-133f 
13 4, 13 5 
136a^l36c 
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137a-137c a^/U/-?^ — > 
13 8 * 
1 4 1 HilTv: 
15 0 mS£^ "9 

i 5 i *&ftmm 

15 2 £f**ft 
15 3 n— ^ 
1 5 4, 1 5 5 Mn 
156a, 156b 
10 157a, 157b =*<{/W<? — ^ 

15 8 

16 1 MfeK 

158a, 158b * h ys< 
1 5 9 77^ 
160a, 160b 
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